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(54) CHROMATOGRAPHIC SEPARATION OF OPTICAL ISOMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a chromatographic separation of optical isomers in which a 
polysaccharide derivative chiral stationary phase is used as a chiral stationary phase and the mobile phase 
that has high separation performance, particularly giving a high fractionation productivity in the fractionation 
process, is used as a mobile phase. 

SOLUTION: In this chromatographic separation of optical isomers, a polysaccharide derivative chiral 
stationary phase is used as a chiral stationary phase, while a mixed solvent comprising a solvent selected 
from the group consisting of ethers, ketones, esters, amides and halogenated solvents, and hydrocarbon 
solvents is used as a mobile phase solvent. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Using a polysaccharide derivative system chiral stationary phase as a chiral stationary phase as a 
mobile phase solvent, A chromatography separation method of an optical isomer using a solvent chosen from a 
group which consists of an ethers solvent, ketones, an ester solvent, an amide series solvent, and a halogen 
system solvent, and a partially aromatic solvent which consists of combination with a hydrocarbon system 
solvent. 

[Claim 2]A solvent chosen from a group which a partially aromatic solvent becomes from a tetrahydrofuran, 
acetone, ethyl acetate, N.N-dimethylformamide, N,N-dimethylacetamide, chloroform, and a methylene chloride, 
A chromatography separation method of the optical isomer according to claim 1 which is what consists of 
combination with hexane. 

[Claim 3]A chromatography separation method of the optical isomer according to claim 1 or 2 to which a 
polysaccharide derivative system chiral stationary phase makes a carrier carry out the chemical bond of the 
polysaccharide derivative. 

[Claim 4]A chromatography separation method of the optical isomer according to claim 1 or 2 over which a 
polysaccharide derivative system chiral stationary phase makes polysaccharide derivatives construct a bridge 
after coating a carrier with a polysaccharide derivative. 

[Claim 5]A chromatography separation method of the optical isomer according to claim 1 or 2 in which a 
polysaccharide derivative system chiral stationary phase makes the polysaccharide derivative surface cover 
synthetic polymer after coating a carrier with a polysaccharide derivative. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the chromatography separation method with which high 
preparative isolation productivity is obtained, when performing chromatography preparative isolation especially 
about the chromatography separation method which has the high separation effect in the optical resolution of 
an optical isomer. 
[0002] 

[Description of the Prior Art]It is known well that the optical-resolution capability for ester derivatives, such 
as polysaccharide, its derivative, for example, cellulose, and amylose, and a carbamate derivative to be 
expensive is shown from the former. Optical-resolution ability with a broad separating medium for 
chromatography which adsorbed these and made them support physically on silica gel. It is also known well 
that it is the outstanding separating medium which shows a high number of stages and endurance (Y. 
Okamoto, M.Kawashima and KHatada, J.Am.Chem.Soc, 106, 5357, 1984 grades). 

[0003]However, in the above-mentioned physical-adsorption type separating medium, the solvent which makes 
a polysaccharide derivative dissolve or swell could not be used for the mobile phase, but separating condition 
selection had restrictions. There was a fault that a washing solvent was restricted, also in washing of the 
pollutant to which it sticks to a separating medium strongly, from these faults, the chemical bond of the ** 
polysaccharide derivative is directly carried out to silica gel (JP,62-270,602,A.) After coating silica gel with ** 
polysaccharide derivatives, such as JP, 7-138,301, A, After making polysaccharide derivatives construct a 
bridge (JP,8-59,702,A etc.) or coating silica gel with ** polysaccharide derivative, by the things (Japanese 
Patent Application No. No. 271,064 [ nine to ] etc.) which you make the polysaccharide derivative surface 
cover synthetic polymer. A polysaccharide derivative is fixed to silica gel and the fixed type separating medium 
which gives solvent resistance is also proposed. 

[0004]Now, the method (manufacturing method) of isolating preparatively the optical isomer using a 
polysaccharide derivative system chiral stationary phase attracts attention in recent years, The isolating 
method for some specific separation subjects is proposed, respectively (JP,61-161,226,A, JP,61-267,536,A, 
JP,2-69,456,A, WO 95/No. 23125 gazette, etc.). 

[0005] However, since the chiral stationary phase currently indicated by these prior art references is a 
physical-adsorption type separating medium, the kind of mobile phase solvent is restricted and 
hexane/alcohols solvent is almost the case. In this case, by a soluble low sample (separation subject), there 
was demerit in which only low preparative isolation productivity was obtained, to hexane/alcohols solvent. 
[0006]On the other hand, about the concrete mobile phase in the case of performing chromatography 
separation of an optical isomer using the aforementioned fixed type separating medium, research was not yet 
made well and it was not known about the mobile phase which gives high preparative isolation productivity 
especially. 

[0007]In high separation performance, especially preparative isolation, in the chromatography separation 
method with which the polysaccharide derivative system chiral stationary phase was used for the issue which 
this invention tends to solve under such a background as a chiral stationary phase, it is providing the 
chromatography separation method of the optical isomer which uses the mobile phase solvent which gives high 
preparative isolation productivity. 
[0008] 

[Means for Solving the Problem]this invention person reached this invention, as a result of inquiring 
wholeheartedly, in order to solve the aforementioned technical problem. Namely, a chromatography separation 
method of an optical isomer, wherein a partially aromatic solvent characterized by comprising the following is 
used for this invention. 

A solvent chosen from a group which consists of an ethers solvent, ketones, an ester solvent, an amide series 
solvent, and a halogen system solvent as a mobile phase solvent using a polysaccharide derivative system 
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chiral stationary phase as a chiral stationary phase (it is henceforth called B solvent). 
Combination with a hydrocarbon system solvent (it is henceforth called A solvent). 

[0009] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail. 
[0010]In this invention, a polysaccharide derivative system chiral stationary phase, . Are a fixed type 
separating medium and specifically carry out the chemical bond of the ** polysaccharide derivative to a 
carrier directly. ** By making the polysaccharide derivative surface cover synthetic polymer, fix a 
polysaccharide derivative to a carrier and give solvent resistance, after making polysaccharide derivatives 
construct a bridge after coating a carrier with a polysaccharide derivative, or coating a carrier with ** 
polysaccharide derivative. These polysaccharide derivative system chiral stationary phase can be 
manufactured by the publicly known method of a statement to said prior art reference. The polysaccharide 
derivative system chiral stationary phase which gave insolubility may be sufficient by processing an optical 
exposure, a radical polymerization, etc. besides these. 

[0011]As long as the polysaccharide which forms the polysaccharide derivative system chiral stationary phase 
of this invention is optical activity regardless of either a synthetic polysaccharide, a natural polysaccharide 
and a natural product conversion polysaccharide, what kind of thing may be sufficient as it, but the desirable 
high thing of the regularity of a bond form is desirable, if it illustrates — beta-1, 4-glucan (cellulose) and alpha- 
1,4 - glucan (amylose.) Amylopectin and alpha-1,6 - glucan (dextran) and beta-1,6 - glucan (BUSUTSURAN), 
beta-1 ,3 - glucan (for example, curdlan, sizofiran, etc.) and alpha-1,3 - glucan. beta-1,2 - glucan (Crown Gall 
polysaccharide), beta-1, and 4 - galactan, beta-1,4 - mannan and alpha-1,6 - mannan and beta-1,2 - cell 
tongue (inulin), beta-2,6 - cell tongue (levan) and beta-1,4 - xylan, beta-1 ,3-xylan, and beta-1,4 - chitosan 
and alpha-1,4 It is -N-acetyl chitosan (kitchen), pullulan, agarose, alginic acid, etc., and the starch containing 
amylose is also contained. The cellulose which can obtain the polysaccharide of a high grade easily in these, 
amylose, and beta-1,4 - xylan and beta-1,4 - chitosan, a kitchen, and beta-1,4 - mannan, inulin, curdlan, etc. 
are preferred and especially cellulose and amylose are preferred. 

[001 2] Although the number average degree of polymerization (the pyranose contained in one molecule or 
mean number of a furanose ring) of these polysaccharides is ten or more and a maximum in particular does 
not have it preferably five or more, it is desirable that it is 500 or less in respect of the ease of handling. 
[0013]The compound produced by derivatizing when an ester bond, a urethane bond, or an ether bond makes 
some hydroxyl groups of the above polysaccharides carry out the compound which has a functional group 
which can react to this hydroxyl group by a publicly known method conventionally as a polysaccharide 
derivative used for this invention is mentioned. As a compound which has a functional group which can react 
to a hydroxyl group here, An isocyanic acid derivative, carboxylic acid, ester, acid halide, an acid amide, If it is 
a compound which has a halogenide, an epoxy compound, aldehyde, alcohol, or other leaving groups, what kind 
of thing may be used and such aliphatic series, alicycle fellows, aromatic series, and hetero aromatic 
compounds can be used. In these compounds, especially the compound expressed with following general 
formula (I) is preferred. 
[0014] 
[Formula 1] 
00. 



x f NC0 ( 1 > 

[0015](X show the alkyl group of a halogen atom or the carbon numbers 1~3 among a formula, and n shows the 
number of 1-3.) 

Especially a desirable thing is per one monosaccharide as a polysaccharide derivative used for this invention. 
It is ester or the carbamate derivative of a polysaccharide which has 0.1 or more ester bonds or urethane 
bonds. 

[0016]As a carrier used when manufacturing a polysaccharide derivative system chiral stationary phase of this 
invention, a porosity organicity carrier or a porosity inorganic carrier is mentioned, and it is a porosity 
inorganic carrier preferably. A thing a thing suitable as a porosity organicity carrier is a polymeric material 
which consists of polystyrene, polyacrylamide, polyacrylate, etc., and suitable as a porosity inorganic carrier, It 
is silica, alumina, magnesia, glass, kaolin, titanium oxide, a silicate, hydroxyapatite, etc., and especially a 
desirable carrier is silica gel. particle diameter of a carrier 0.1 micrometer - 10 mm — desirable — 1 
micrometer - it is 300 mum — an average pore size — 1 0A - 100 mum — it is 50A-50000 ** preferably. As 
for the surface, when using silica gel as a carrier, in order to eliminate influence of a residual silanol, it is 
desirable but to perform a surface treatment, and it is satisfactory even if a surface treatment is not 
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performed at all. 

[001 7] Although a mobile phase solvent is a partially aromatic solvent which combined the above-mentioned A 
solvent and B solvent in this invention, As an ethers solvent, among B solvents, a tetrahydrofuran (THF) etc., 
as ketones — acetone etc. — as an ester solvent, N.N-dimethylformamide, N,N-dimethylacetamide, etc. are 
mentioned as an amide series solvent, and ethyl acetate etc. are mentioned for chloroform, a methylene 
chloride, etc. as a halogen system solvent. Hexane etc. are mentioned as a hydrocarbon system solvent of A 
solvent. As for a rate of a compounding ratio of A solvent in a partially aromatic solvent used for this 
invention, and B solvent, A/B(capacity factor) =95 / 5 - 10/90 are preferred, and 90 / 10 - 20/80 are still 
more preferred. 

[001 8]Although seldom applied to the conventional physical-adsorption type separating medium from a soluble 
point of a polysaccharide derivative, since a fixed type separating medium was used for a mobile phase solvent 
in this invention in this invention, it became applicable. In a mobile phase solvent in this invention, a little 
diethylamines or trifluoroacetic acid can be added if needed. By application of a mobile phase solvent in this 
invention, compared with the conventional hexane/alcohols solvent, the separation performance became good 
at a surprising forge fire, and preparative isolation productivity improved. 

[001 9]A chromatography separation method of an optical isomer of this invention is applicable also in a batch 
process process by a single column, or a simulated moving bed method process of continuous system which 
continued two or more columns. 
[0020] 

[Effect of the Invention]With the chromatography separation method of the optical isomer of this invention, 
high preparative isolation productivity is obtained and the manufacture of an optically active substance of the 
case of high separation performance, especially preparative isolation is attained economically. 
[0021] 

[Example]Although an example is raised to below and this invention is explained to it still in detail, this 
invention is not limited to these examples, in the range of the gist of this invention, can change suitably and 
can be carried out. In the example, the separation factor alpha was calculated by the following formulas. 
[0022] 
[Equation 1] 

£SJ*Ck')= — 



[0023]the manufacture ** silica gel surface inactivation process porous silica gel (the DAISO Co., Ltd. make.) 
of the chiral stationary phase over which polysaccharide derivatives were made to construct a bridge after 
coating silica gel with example of manufacture 1 polysaccharide derivative Aminopropyl silanizing (APS 
processing) was performed by making SP-1000, the particle diameter of 7 micrometers, and 1000 A of average 
pore sizes react to 3-aminopropyl triethoxysilane. This APS processing silica gel It is a methylene chloride 
about 200 g. It is 3,5 at the inside of 1.0 I., and a room temperature. 15 ml of - dimethylphenyl isocyanates It 
was made to react for 1.5 hours. This was separated with the glass filter, and vacuum drying was performed 
after washing one by one by methylene chloride/methanol =2/1 and a methylene chloride, ethanol, acetone, 
and hexane. 

[0024]** Cellulose 6-hydroxy- 2,3 By the glucose unit compounded by the publicly known method under the 
synthetic nitrogen atmosphere of - screw (3, 5 - dimethylphenyl carbamate), trityl cellulose to which 0.9 to 1.0 
trityl radical reacted melting 4.0 g in dry pyridine — 3,5 10 ml of - dimethylphenyl isocyanates — in addition, it 
stirred at 100 ** for 25 hours. It is methanol about this. It poured into 700 ml, the depositing solid was 
separated, and it washed by ethanol and hexane, and stirred after desiccation in methanol containing 
concentrated hydrochloric acid (per [ cellulosic 1.0g], 0.25-ml concentrated hydrochloric acid and 40-ml 
methanol), and the trityl radical was removed. The detritylated cellulosic is separated, and it washes and dries 
by ethanol and hexane, and is the cellulose 6-hydroxy- 2,3. 14.9 g of - screws (3, 5 - dimethylphenyl 
carbamate) were obtained. 

[0025]** Cellulose 6-hydroxy- 2,3 Cellulose 6-hydroxy- 2,3 obtained by preparation ** of the silica gel in 
which - screw (3,5 - dimethylphenyl carbamate) was supported - screw (3, 5 - dimethylphenyl carbamate) 1.5 
g. It dissolves in 8-ml THF and is silica gel of** about this. 5.7 g was sprinkled uniformly and it applied to it. 
Silica gel in which it washed one by one, it dried by methanol, ethanol, and hexane, and the cellulosic was 
supported after distilling off a solvent 7.1 g was obtained. 

[0026]** Silica gel in which the cellulosic obtained by fixed ** to silica gel by the crosslinking reaction of 
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cellulosics was supported To 6.7 g. adding 35 ml of dry toluene — further — 1 10 mg of diphenylmethane 
diisocyanate, and 5 ml of dry pyridine solution — in addition, heating stirring was carried out at 110** for 5 
hours. Separating medium which performed vacuum drying and was fixed by the crosslinking reaction of 
cellulosics to silica gel after separating and washing one by one by THF, methanol, ethanol, and hexane after 
ending reaction 6.8 g was obtained. 

[0027]** To the separating medium obtained by ornamentation ** of the unreacted hydroxyl group of the 
cellulosic fixed by silica gel. 25 ml of dry toluene and 25 ml of dry pyridine are added, and it is 3,5 further. - 
dimethylphenyl isocyanate 0.5 ml is added, Heating stirring was carried out at 1 10 ** for 18 hours, and 
carbamoylation of the unreacted hydroxyl group of the cellulosic fixed by the crosslinking reaction of 
cellulosics to silica gel was performed. The last separating medium which performed vacuum drying and was 
obtained as a result after separating and washing one by one by THF, methanol, ethanol, and hexane after 
ending reaction It was 6.9g. The holding amount of the cellulosic to silica gel was 20% (2.7 among three 
hydroxyl groups of the glucose unit in cellulose it calculates noting that carbamoylation of the individual is 
carried out). 

[0028]Separating medium fixed by the crosslinking reaction of the cellulosics manufactured by restoration ** 

to the column of the separating medium obtained by **** on silica gel Use methanol for a distributed solvent 

and a pressurized solvent, and 3.5 g by the slurry filling-up method. The column made from stainless steel 25 

cm in length and 0.46 cm in inside diameter was filled up. The pressure at this time was 250 kgf/cm . 

[0029]Optical resolution of the racemate of the laudanosine expressed with following formula (II) according to 

a following condition was carried out using the partially aromatic solvent shown in Table 1 as Examples 1-3 

and comparative example 1 mobile phase solvent. A result is shown in Table 1. 

[0030] 

[Formula 2] 

CH 3 

I 




(11) 



[0031]<Optical-resolution condition> chiral stationary phase: The separating-medium mobile phase rate of flow 
manufactured in the example 1 of manufacture : 1.0 ml/min temperature : 40 ** detection : 254-nm sample 
concentration : The amount of 2 mg/1 .0ml placing : 20microl [0032] 



[Table 1] 
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[0033]Optical resolution of the racemate of the pindolol expressed with following formula (III) according to a 
following condition was carried out using the partially aromatic solvent shown in Table 2 as Examples 4-6 and 
comparative example 2 mobile phase solvent. A result is shown in Table 2. 
[0034] 
[Formula 3] 




(III) 



[0035]<Optical-resolution condition> chiral stationary phase: The separating-medium mobile phase rate of flow 
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manufactured in the example 1 of manufacture : 1.0 ml/min temperature : 40 ** detection : 254-nm sample 
concentration : The amount of 2 mg/1.0ml placing : 20microl [0036] 



[Table 2] 
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[0037]Optical resolution of the racemate of the propranolol expressed with following formula (IV) according to 
a following condition was carried out using the partially aromatic solvent shown in Table 3 as Examples 7-9 
and comparative example 3 mobile phase solvent. A result is shown in Table 3. 
[0038] 
[Formula 4] 




(IV) 



[0039]<Optical-resolution condition> chiral stationary phase: The separating-medium mobile phase rate of flow 
manufactured in the example 1 of manufacture : 1.0 ml/min temperature : 40 ** detection : 254-nm sample 
concentration : The amount of 2 mg/I.Oml placing : 20microl[0040] 



[Table 3] 
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[0041]Optical resolution of the racemate of the walfarin expressed with following formula (V) according to a 
following condition was carried out using the partially aromatic solvent shown in Table 4 as Examples 10-12 
and comparative example 4 mobile phase solvent. A result is shown in Table 4. 
[0042] 
[Formula 5] 




(V) 



0 



[0043]<Optica|-resolution condition> chiral stationary phase: The separating-medium mobile phase rate of flow 
manufactured in the example 1 of manufacture : 1.0 ml/min temperature : 40 ** detection : 254-nm sample 
concentration : The amount of 2 mg/1.0ml placing : 20microl [0044] 
[Table 4] 
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[0045]The separating medium which coated silica gel with the separating medium (Example 13, the 
comparative example 5) or cellulose tris (3, 5 - dimethylphenyl carbamate) manufactured in the example 1 of 
manufacture as Example 13, the comparative example 5, and 6 chiral stationary phases (trade name;) 
[ CHIRALCEL OD and ] Optical resolution of the racemate of the walfarin expressed with the above- 
mentioned formula (V) according to a following condition was performed using the Daicel Chemical Industries, 
Ltd. make, the comparative examples 6, and the partially aromatic solvent shown in Table 5 as a mobile phase 
solvent, and the following method estimated preparative isolation productivity. A result is shown in Table 5. 
The chromatogram obtained by drawing 2 by the comparative example 6 in the chromatogram obtained by 
drawing 1 by the comparative example 5 in the chromatogram obtained in Example 1 3 is shown in drawing 3 , 
respectively. 

[0046]The <optical-resolution condition> mobile-phase rate of flow: 1.0 ml/min temperature : 40 ** detection : 
The amount of racemate placing of the maximum dissolved amount is increased by a 254-nm <preparative 
isolation productivity appraisal method> mobile phase. One half of the amounts of placing in the time of not 
carrying out baseline separation mostly (the amount of the racemate maximum placing) The amount of the 
enantiomer maximum placing per 1-time placing (mg/time), The peak time interval until the 2nd peak returns 
from the standup of the 1 st peak to a baseline was set to deltat (min/time), and it asked for preparative 
isolation productivity (each amount of enantiomer preparative isolation per hour; mg/hr) by the following 
formula. 

[0047]amount of the preparative isolation productivity (mg/hr) = enantiomer maximum placing (mg/time) x — 
the number of times of placing per hour (a time/hr) 

Here, the number of times of placing per hour is defined by the following formulas. 
Number-of-times of placing (time/hr) =60(min/hr) /deltat per hour (min/time) 
;0048] 

Table 5] 
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[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawing 1]I t is the chromatogram obtained in Example 13. 

[Drawing 2] It is the chromatogram obtained by the comparative example 5. 

["Drawing 3l lt is the chromatogram obtained by the comparative example 6. 



[Translation done.] 
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DRAWINGS 



TP rawing 1] 




[Drawing 2] 




[Drawing 31 



<19)H*|S4$f¥;f (JP) (12) & |§ !|gp eft ^ ^ (A) (ll)WfffflH&W#<i 

#^11-255671 

(43)^HB ¥fi£ll*f(1999) 9 321 B 



8KBiJf2# F I 

3 10 C 0 7 B 57/00 3 1 0 

B 0 1 D 15/08 

C 0 7 D 217/04 



fMtJfc fflmo&S OL (:£ 8 H) 



(21)tflS#« 


4$H¥10-59289 


(71)ffllSA 


000002901 










(22)mHB 


Jp/£10*P(1998) 3 n 11 B 










(72)5B9m 


a© * 








3?«Jfto< (itU=f^ 1 TB14-14/t-^A 








-f y=f-Si202 






(74)«SA 





(54) [&me>%m %&m&#v>?w?h#mim 



(57) [gS^j] 

h>&®m. iXr;V»]« K&^||&.tf/^o? f 



(51)IntCl. e 
C 0 7 B 57/00 
B 0 1 D 15/08 
C 0 7 D 217/04 

// C 0 7 M 7: 00 



(2) 

1 

[#ffFHf*<D§BB] 

£T5 T^JittttO ^ a v h »giftc 

CW*a 2 ] tl^^lj*^ Th7tKD77X 7-fe 

N, N-v^^l/7-fe h75 h\ ZuufrfrhJgctfMt 10 
f**fi#k:fb¥lB^'«-&fcfeOt?i6*»*« l Xtt 2 85 

[11*54] &mmmw&* i 7>mmm\ zmmm 

pvh2*8t. 20 
# U v-^tl?t/c fcOTfcSW Jj&S 1 Xti 2 8E*D 
[0 0 0 1] 

[0 0 0 2] 

mmmsRxsmiwmk Last-?*, mm: 

&s $ft4Wf OHM*. flRff-tr^n-;*., 7 = a- 

(Y. Okamoto, M. Kawashima and K. Hatada, J . Am. Chem. S 
oc.,106, 5357, 1984^1) „ 40 
[0 0 0 3] L*L4#&, ±aB<OftS!!R*Si»»»Jfc 

immmc&m-rz c t *ttt%tts&iciipjtt 

Bfl¥8-59.702#£«3I) „ ifc*Wi®£«M8ifl*S' 50 



ftHW 1 1 -2 5 5 6 7 1 
2 

#yv-*«a*-a-5 (^¥9 -m,mmfi at 
[0004] tx, )m, zmwmw&^frmim* 
n^ftMEsnrt^* cw§BHB6i— i6i. 226 w 

^9S61— 267, 536 ftM¥2 -69. 456*|&«L W 

095/23125^^) o 

[0 0 0 5] Lfr£>{c. Ctt5Jfcft:£itt£Sfl^2ttTV 

[0 0 0 6] fflK0H«flaK*«WfcflI^T. 7t 

[0 0 0 7] c<0<fc3ft#S<DTK, *5§B^ft?r*L<i: 
fig. 
[0 0 0 8] 

*®\k-?z>rc#>, mmmLfcm^ 

&mnu >rhy%mu x^x^ssij, 75k*»»i 

Rtf/>ny>^8«iJ*>sa5»«J: *) jiff ttSiSSiJ (W 
[0 0 0 9] 

[0 0 10] *5gBflicfc^r, *»«|tf{*K*7/l/@3£ 



(3) 

3 

[0 0 1 l] *»i»©£»Ki*#fc*-7;bH£ffl*i&S 

<oi>T n^SWb^j* , Jt¥i£14T-fcn{f v^&s tot 
feit^V b < «IS£tt£<B8BiJtt0K^fc<z>tfS 

Wrrftiif/J-M-^/l/^y (-t/Va- 
X) . a-1,4 (7-D-X, 7^a^7^ 

y) . a -1,6 -Vfotsy (f+Xh7» , 0-1,6 

-?Vl/#y (7X77^) , /J -1.3 -?Vl/*y (Px. 10 

tf*-K7>. yy"7*^y^) , a -1,3 

y, 0-1,2 -^";l/*y(Crown Call $8) , 0-1,4 

-fi^tzy. 0-1,4 -vyfx a-i,6 -vy-f 
y, 0-1,2 -77^?> (f?yy) . 0-2,6 -7 
5^?y (w*y) , 0-1,4 -*->7^ 0-1,3 - 

*y-7>\ 0-1,4 -^hf-y, a-1,4 -N-7-fef- 

/i/*M?-y (*^y) . TVi/^y, 7#d-x, 7;^ 

D— X, 0-1.4 -*->7^ 0-1,4 - 20 

*H^y, ^y> 0-1.4 -vytx ^?<jy, * 

COO 1 2] CtlZ<D&m<D%L¥i%m-et8. (1#?4UC 

</\ 

COO 1 3] *%Wtffl(/^tl5^iSI^##tLTtt, 
±fE£0i 7 *£*©#lfc3S<D-»KK*»iii:SJ&L 7 30 

■pjWtttsjSL^ z-gmmttGtzitsmt bra, 
jvyrymmmfo. tuv^ym. xxt^k a/N^ 

i: Kx 7;l/:i-/l/&SVHi*<D{tell&&S£^S{fc£1% 

So cft&Cffr&WO^Ttts TaB-flfeS (I) 40 
CO 0 1 4] 

CX)n 




( I ) 



CO 0 1 5] (Sf , X «/\nyyjR^XttK*a 1 ~ 
3 07;l/+;H«* U n « 1 ~ 3 <£>2££7f;-f 0 ) 



ftSST 1 1-255671 
4 

tt, l*»^c») 0.1littJhCl7f^Xtt!>Ui' 

COO 1 6] *«lW©^SISIi»#»*v;l/H^ffl«:»iS 
TSISfcm^ftSfflttfcbTtt, £?LS*f«fflf*3:fc 

flrpfcSo £*LKW«fi#i:bTiii!i4t>0tt, *UX 
fbX #U7^';yV75K, #'J77'JI/-hffr6 

©tt, >"JA. 7^5-7% -ry*i/7, *'7X, tj^'J 
y, »{fc^*y, kKn*S/7/<*-rhftir 

fegti 0.1 /im ~10mm, £?£b<«:l fim -300 T* 
fetK ¥*9?LSttl0A~100 Jim . Jffi;b<tt50A~50 

ooo atss. fifti:LT-yy*y/i/*fflv^5»^, * 

COO 1 7] *58Wtc4o</>T^»)ffi^SiJti, ±KA»« 

7%, x-f/WSiSJWfcl/rttf-h^fc KP77> (T 
hf) 7by^?§SiJi:LTti7-t h^H^ XX 
r;l/^j§§iJi: bTttfl$fcx?-/!/5gW, 7 = FJfiiWJi: b 
TfiN, N-^fM/Pir^K, N, N-yV^;i/ 
7-bh75 KUtf. Moyy^?gSi]fcLT&*no*7l/ 

o^n§ig^S?fJ4J<DAj§§i]i: B»»J©E£Jt*tt, A 
/B (§«Jt) =95/5~10/90*Hf?*b<, 90/10- 
20/80#®C$? S bV\ 

Coo l 8] *aWt*ittsgH6ffl}SgiJti, fE*©tta 

*«iflk:*t**»«iffl}gSiHctt, i^Stc/SbT, yx^ 
;i/7^y, fesi/ Hi h 'J^^ug^gj^/^a^D-rsi: 

f: ^ r* t * o t *3 # s ®mmmm<D mm t «t o 

T, «e*<D^*-9-y/7;l/=i-;^}g»|fcJ±^*i: x m 
bfc„ 

COO l 9] *%W07t^Sttflt©^0Vh7l(tffiti, 

So 

CO 0 2 0] 

C»W©S»M3 *S6M07t^Sttf*0^nT h»«ffitc 
CO 0 2 1] 



(4) 



■e«*<, *f%w<omwi<DmmT*mmc£fcLT:^Mt [0022] 



ffPsW 1 1 -2 5 5 6 7 1 
6 



J; »J a < e»5ft5it v^*T-cDSStk*' ) 



8fiJ*fc')=- 
[0 0 2 3] USfli 

§HfLKS/'J*y;l/ (*W-«a££?ttS, SP-1000 , tt 
i7)im, ¥i»LtI1000A) * 3 -7 ^/Xxi fcTrt/ h 
yxh*y->7y££j££-££><:i:tcj: 1 ^ 7^//d 

ST, 3,5 -^f-;l/7x-;l/-fV>'7*— H5nlt 

[00 2 4]© -t;l/P— X-6-fc Hn+->-2,3 - 
fc'X (3,5 -^f;l/7x-W;W^-h) 

i£{iT\ 0. 9fr c. 1. 0{|<D h V mmtfiE&Lfc h V f-fr 
■fe;l/D-X 4.0g*IHRt£y 5>VlcMKrU 3,5 
f;l/7i-My->7*- MOnlfcJ&DfcT, 100°CT25 

l.OglCOt, 0.Z5mmt£MtAM?l?S—)l) ^T-jfi 
#U hy*7l/S*lfc*Lfc. WD-VrMtZfttttl' 
n-xmmfo*m&L. x*/-;k ^t>T«L 
T, gjlU -tr/I/D— X-6-fc Kn + ->-2,3 -If X 
(3,5 ->7f;l/7i-/l/A;W^-h) i4.9g£!# 

/Co 

[00 2 5]® -fe/l/P— X-6-fc KD^->-2,3 - 
tfX (3,5 -^f;l/7x-/l/A;W^-h) tffi?#2 

©T*t#fc-t;l/D— X-6-t + -If X (3, 

5 -^7f;l/7ix;V*;l//^-h) 1.5g£8ml<DT 

Qfrtf. m^Lfzc »»«ff£L^ft« **/-/k x 
*/-/k 'N+*>TJIfiWJt»b» SE«UT, -b;l/n- 
XK##tfffi#Sftfcs/y *y;U 7. l g 
[002 6]® ■fe^n-XK»{*H±©*©Sfi«Kl& 
t «t S S/'J * y;l^\©H^fb 

©fiftt/i'D-^siiftA'Sii^nfu s> y a yvi/ 6. 7 



■rs/KrJKA 



10 



20 



30 



40 



g'V (aRh;l/xy35ml**P*. SSlCv^xX/M* 
yS/Wv'T^-MlOmg , K*l£y2>V5ili8«*aa 
X.T> 110°CT5B#P^j!)n^Sfl2Lfc o &UR 

U th f> ;*£/-/k x*/-;k ^^•y-yTWS^: 
jJH*tfe», *ffi«l»*fT«»\ -t/l/a-XSi«ft|p|±<0 

6.8g*8fc. • 

[0 0 2 7] ® v'U^y/HcH^fc^n/'c-byl/n-X 

®Ti#/c53-»iK, <B»b/i/x>25BU saseyv^s 

ml^riOX, 3,5 ->7W7i-MV->7* 

-h 0.5ml£JjD;lT, 110"CT18B*|ffl4nl!MI#U "t^ 
P-X«iaW|:R±©*05B«K^K«fcr3Ti/y*y;I^\ 
H£{fc£nfc*/l/P-X^gft<D*£jS7kISgcD#;WS 

*>f7Wb*ffofc. HSU THF, 

/-/K x*/-/k ^-y-VTW^iSlcjf K£ 

ofco ->u*y/i^\©-fe;i/n-xsia»f*(7)fii#*tt, 20 

% (•t;l/P-X4 1 <D^/L'P-xmf4<D7j<^S3®cD5 
5, 2.7 f@tf#/WVt^;Wfc£nT^i>i:LTf+») T* 

[0 0 2 8]® ®Tf#5n^K3WO*7A's©^« 

?T'>Vl3V l J\>±lcmfe{t2tl1t#WM 3.5g£, #fft 
SSil&t/AnJEEJSSiUc^ 5ry-;l/*fflV>T. X^ y-3tffl 
ffilcjct), S£25cm, rtgo:4Bcm<DX'r>bXiJ*-7A 
tC3fc«L/c„ COtt<Dffi^ja250kgf/cra T£>o/c„ 
[0 0 2 9] H»l~3, Jt«Wl 

[0 0 3 0] 

[fb2] 



50 



(5) 




(ID 



mi¥ 11-255671 
8 

* [00 3 1] <3tt¥#ffl*ft> 



mm 
mm 

[0 0 3 2] 
[Si] 



wmmmMLit&mm 

1. 0 ml/ min 

40°C 

254nm 

2mg/1.0ml 
20/i 1 





& m m t& m c^sit) 






^v+i^ >/TH F/v^if^T i > 
= 65/35/0.1 


4. 35 




=75/25/0. 1 


4. 28 


1SMfaj3 


=50/50/0. 1 


3.18 




=85/15/0.1 


2.74 



[0033] mmmA-6. immz 
r\ Ttess din -ea?n*if>Kp-/i/©v-t 

[0 0 3 4] 
[ft 3] 

OH 

-0 



20* [0 0 3 5] <Jfc£#i!l*ft> 




H 

N^CH, 
CH 3 



(III) 



as 

[0 0 3 6] 
[S2] 



1. 0 ml/min 
40 °C 

2 5 4 nm 
2 mg/l.Oml 
20 /tl 



*30 





& m *a & #j cssit) 




mmrnA 


'\4"*>/THF/*x^;UTS > 
=75/25/0, 1 


2. 17 




^*^>/MtA*/l'/5*x*d,7 5 > 
=60/40/0. L 


2. 08 


Sterne 


^*^>/&{fc;**U://:^^;UT^ V 
=20/80/0. I 


2, 25 




"v*1f>/^* y -d//v?x^;U7 S > 
=75/25/0. 1 


1. 72 



[0037] tmm-s 

T\ Tt^(IV)T*S£n3 7W7/o-;l><D^-t = tt 
*Jt*i»J L/to SUISSE 3 \C7r,? 0 

[0 0 3 8] 

[ft 4] 




[0 0 3 9] <ft¥#*J*tt> 

t^nsffl : i vmm. 

feWimm :i.0ml/min 

mm ■ 4o°c 

50 ^Hi : 2 5 4 n m 



(IV) 



(6) f$Hfl¥ 1 1 -2 5 5 6 7 1 

9 10 
UnmiS. : 2mg/1.0ml * [00 4 0] 

: 20/i 1 * [^3] 





# fb tg #& M (SSit) 






=80/20/0. 1 


1.71 




=75/25/0. 1 


1.33 


^*&0]9 


=75/25/0. 1 


L70 


Jfct*tf]3 


-90/10/0. t 


1.37 



co o 4 1] ^sg0tjio — 12, jttgffM 

T\ TIBS (V) T^-gtlZDiy 7 Vy(D ? -te:5.WJ£ 
X¥ftm L fee ilgm^g 4 ic^t", 

[0 0 4 2] 

[{£5] 

r n 

(V) 




* [0 0 4 3] <^»i»> 

■ l. 0 ml/min 
rgfi : 40°C 

&tB : 254nm 

unmm ■ 2m g /i.omi 

:20/il 

20 [0 0 4 4] 
[S4] 





f£ Sfr t§ 7§ #J C^fiJt) 




nsfe^io 


^tVTHF/h 'J 7;l/*-n^S£ 
-80/20/0. 1 


1.82 


3S<fc0111 


^^^/W&JC^Jk/ h 'J 7/!/*n^K 
-80/20/0. 1 


1.87 


^$60112 


-50/50/0. 1 


L97 


1*1*014 


>/2- Zfas< J -/I// h »J 7 /U* nffc® 
=70/30/0. 1 


1.75 



[0 0 4 5] HJ5S0IJ13, J£$$#J5, 6 

13, J£$$#ij5) Xt±-b^a-Xh'JX (3,5 

fc^^ij (fSpp^r I CHIRALCEL 0D, 2V-fe;Wfc^Ilt1* 
5£#» J±WJ6\ ©irfl^i|i:LTa5t,Tv1-ii 40 

i3T-'# p. nrc * a v h Kzm nc „ jttMH 5 r*# ?> 

tifc * a v h y 7 A£H 2 (c „ J±!$€?iJ 6 T*f# h ftfc t d 
v h 3 ic^n^'n^f „ 

[0 0 4 6] <7^#fU£tt> 
8M)5ii3I : l.O ml/min 
Sfi : 40°C 

&fcB : 2 5 4 n m 50 



<d\/2 &i mrs^^mtz <o oit y v-g^ 

JT^&#« (rag/®) , fill £-*<DiA±#Dfr?>£it2 
e- ? 7^ VfC^^ g: T'<D M— >7 -f > £ - A/U 

B#r B 1^At (min/IH) tU "HBOlKlC £ D 
14 ( 1 B^Sfc OO&X^^;* -?-ft%LM ; mg/hr)£ 

[0 0 4 7] (mg/hr) =xty^T-l 

**T*iiA*« (rag/®) x 1B#BS/cD<D*7^&*[h]^ 
(IH/hr) 

C£T\ lBt^Src0OjT-&jA*lH]»ti. IXT^ST-^ 

l^lfctXOff^jA^lHllif (0/hr) =60 (min/h 
r) / A t (min/m) 



(7) 



11 



gffflW- 1 1 - 2 5 5 6 7 1 
12 



[0 0 4 8] 



* [15] 





^ «S R'J i 


ifc t£ ffl 5 


hh K R 


*. a ii fa to 
^ v /u [9 JE ni 








Hi t& fil 
& S3 ffi 15 ffll 

( « a Jt ) 


»14' /"pill? / >jff 17: '/ 

-65/35/0. 1 


=B5/15/0. 1 


=85/15/0. 1 


# ftt & & a 


4.35 


2. 74 


1.85 




10.0 ng/ml 


5. 0 rag/ml 


5.0 mg/ml 




2.5 Dl 


3.0 ml 


LO Dl 




25.0 rag (10x2.5) 


15.0 mg (5.0x3.0) 


5.0 mg (5.0X1.0) 




12.5 fflg/0 (25.0/2) 


7.5 mg/0 (15.0/2) 


2.5 mg/[5K5.0/2) 


t?-M>*-/U At 


13.2 min 


15.5 min 


4. 6 min 




4.5 0/hr (60/13.2) 


3.9 tm/hr (60/15.5) 


13.0 HJ/hr (60/4.6) 


# £ g f£ 


56.3 mg/hr (12,5x4.5) 


29.2 mg/hr (7.5x3.9) 


32. 5mg/hr(2.5xl3. 0) 



[0ffi<oli#ftlBBfl] 



* [02] J±$£#J5T?f#enfc^nvb^ATfc5 0 
[03] J±l&#l6Tl#e>ftfc^DVh^AT?<J&5c 



[01] 




(8) 



1 1 -2 5 5 6 7 1 




